This article examines gender differences in stress levels and coping strategies while using mobile phones. We constructed an e-mail survey to collect data from 1,000 adults in South Korea, and used latent means comparison and multi-group structural regression in structural equation modeling. It was determined that as compared to men, women were more vulnerable to stress. Regarding coping, women used all three coping strategies more equally than men, including active coping, expressive support seeking, and avoidance, whereas men mainly chose active coping; however, there were no significant gender differences in coping outcomes, and both women and men coped effectively by choosing their own personal strategies. We suggested how to reduce stress levels for women through enhancing their self-efficacy, as selfefficacy was shown to reduce stress levels specifically for women. Additionally, based on our findings, we proposed how both men and women could cope more effectively.
Mobile phones have become the most influential media in the digital age, and stress resulting from using such phones has become a serious social problem. For example, dependence on mobile phones or electric waves can negatively affect consumers' daily lives and health. Although recent researches have suggested that digital technology has changed from business media to social media and that the boundaries between women and men in the use of mobile phones have collapsed (Ling, 2004; Lu & Liu, 2011; Özcan & Kocak, 2003) , it showed that women feel more stress while using technologies than men (Kim & Yeo, 2007; Mick & Fournier, 1998) . In addition, the question remains whether or not women cope as effectively as men do with the stress of using mobile phones. If women are not able to cope effectively with the stress of using mobile phones, they are also excluded from the benefits of using mobile phones, regardless of their ability to use such phones, which is why research is needed to answer the question of how women cope, and what the coping outcomes will be.
The analysis of gender differences, regarding stress and coping skills that result from using mobile phones is important in terms of tracing the change in gender roles in the digital age. Thus, this study examines gender differences in (a) stress levels and coping behaviors while using mobile phones and (b) the relationships among stress levels, self-efficacy, coping behaviors, and coping outcomes. In order to compare the relationships, we developed a structural model based on the theories of coping and stress found in consumer behavior and psychology literature (Duhachek & Oakley, 2007; Mick & Fournier, 1998) . And this study used the following approach: Latent Means Comparison (LMC) and Multi-group Structural Regression (MSR) in Structural Equation Modeling (SEM) to test the gender differences.
This study hypothesizes that stress levels influence coping behaviors and that self-efficacy influences stress levels and coping choices. Based on prior findings, coping behaviors depend on the differential vulnerabilities of stress and individual characteristics, such as gender and self-efficacy (Moshis, 2007; Thoits, 1995) . Duhachek and Iacobucci (2005) asserted that stress levels are positively related to active coping and expressive support seeking in individuals with high self-efficacy. Moreover, self-efficacy, which is individuals' strong resources, tends to reduce stress levels (Rosen, 2001 ). Thus, this study expects that there are significant gender differences in both stress levels and self-efficacy, and these differences affect the choices of coping. Next, we hypothesize that coping behaviors are predictors of coping outcomes. Previous researchers found that successful coping choices positively influence user satisfaction (Andresen, 1984; Moshis, 2007) and stress reduction (Duhachek, 2005) . Additionally, we predict that gender differences in the choice of coping strategies lead to different coping outcomes. In summary, in order to understand stress and coping process while using mobile phones, and to test gender differences, we address the following two research questions: (a) Do gender differences exist in stress levels and coping behaviors while using mobile phones? (b) Do gender differences exist in the relationships among stress levels, self-efficacy, coping behaviors, and coping outcomes?
It is important to analyze the stress of using mobile phones because they have changed our lives and most people have such phones. However, there is the concern that women may lack the ability to use mobile phones when under the stress of using them. In order to gain real benefit from mobile phones in the digital age, women should have their own effective ways to cope with stress from using them. Therefore, it is significant to understand how women cope and whether their coping behaviors are effective when compared to the coping behaviors of men.
LITERATURE REVIEW

Coping and Stress Theories
The concept of coping and stress theories regarding human-technology interactions have been appearing in psychology since the 1970s, with human-computer interactions receiving the most attention (Brod, 1984; Hudiburg, 1995; Weil et al., 1990) . The common definition of coping is "the cognitive and behavioral efforts to manage specific external and internal demands that appraised as taxing or exceeding the resources of the person" (Lazarus & Folkman, 1984, p. 141) . Lazarus and Folkman (1984) suggested that coping is classified in two ways, problem-focused and emotion-focused coping. Problem-focused coping includes direct efforts to improve stressful situations and attempts to deal with the cause of problem. Emotion-focused coping includes attempts to modify the individual's way of thinking by altering one's goals and values (Lazarus & Folkman, 1984) . Subsequent studies have continually illustrated the results of various coping strategies, including behavioral coping, cognitive coping, and avoidance (Holahan & Moos, 1987) ; active, cognitive, social support coping, and avoidance (Carver et al., 1989) ; problem-focused, social-support coping, and avoidance (Amirkhan, 1990) . Duhachek (2005) synthesized these studies and showed three dimensions of coping related to consumer behavior: (a) active coping, such as actionbased coping, rational thinking, and positive thinking; (b) expressive support seeking, such as emotional venting, instrumental support, and emotional support; and (c) avoidance, such as avoidance and denial. Mick and Fournier (1998) categorized consumer coping into the categories of pre-acquisition or consumption according to the stages of purchase. Coping strategies against stress include (a) pre-acquisition-avoidance strategies: ignoring the problem, refusing to deal with the problem, and delaying confronting the problem, (b) pre-acquisition active strategies: pretesting, using purchase heuristics (choosing the latest model, a basic model, an expensive model, a familiar brand, or a reliable brand), (c) consumption-avoidance strategies: neglect, abandonment, and distancing, and (d) consumption-active strategies: accommodation, partnering, and mastering (Mick and Fournier 1998) .
Next, self-efficacy has been suggested as a key predictor of stress levels and coping behaviors. Self-efficacy, defined as an individual's belief in his or her own competence and capabilities (Bandura, 1994) , decreases stress levels (Kim & Yeo, 2007; Rosen & Weil, 1995) and positively influences active coping or expressive support seeking and negatively influences avoidance (Duhachek & Iacobucci, 2005) .
Regarding coping outcomes, recent studies have demonstrated that each coping strategy complements other coping strategies (Duhachek, 2005) . Expressive support seeking and avoidance are no longer considered inferior to active coping; furthermore they are more functional and beneficial to an individual's well-being (Gould, 1999; Pavia & Mason, 2004) . Stress researchers also have strongly recommended that further studies empirically examine coping outcomes to complete our understanding of the process of coping with stress (Duhachek & Iacobucci, 2005; Yi & Baumgartner, 2004) . And behavioral researches on stress have proposed the detailed coping outcomes for subsequent studies: user satisfaction (Andreasen, 1984; Mick & Fournier, 1998) and stress reduction (Duhachek, 2005; Moschis, 2007) while psychological studies proposed health outcomes such as depression and escapist drug use (Stein & Nyamathi, 1999) .
Gender Differences in Coping and Stress
Numerous studies examining gender differences in coping strategies have found that women are more likely to select expressive support seeking or avoidance, whereas men are more likely to select active coping (Endler & Parker, 1990; Folkman & Lazarus, 1985; Ptacek et al., 1994) . In addition, it has been argued that as compared to men, women are more likely to engage in risky behavior or become depressed as coping outcomes (Matud, 2004; Stein & Nyamathi, 1999) . Prior studies also found that women with a higher educational level feel less stress than other women (Matud, 2004) , and women with higher self-esteem experience less stress and are able to cope more adaptively (Holahan & Moos, 1987; Stein & Nyamathi, 1999) .
But, until the late 1980s, many women's studies demonstrated that technologies had been developed by men to exclude and control women (van Zoonen, 1992; Wajcman, 2010) . Recent researches, however, have suggested that digital technologies were changed from business media to social media and the boundaries between women and men in the use of mobile phones were collapsed (Ling, 2004; Spender, 1995; Wajcman, 2010) . Lu and Liu (2011) and Özcan and Kocak (2003) showed that there are no significant gender differences in using mobile phones. And, in the digital age, the gender differences in self-efficacy and coping behaviors may be decreasing over time because of social changes in gender roles (Emslie, Fuhrer, Hunt, Macintyre, Shipley, & Stansfeld, 2002; Lengua & Stormshak, 2000) .
METHOD
Samples
We conducted a survey via e-mail targeting a purposive sample of Koreans (N = 1,000) in 2009. Respondents with experience in using mobile phones were allowed to respond to the survey. All types of mobile phones, such as feature phones or smart phones, were included in the survey. Respondents were selected from over a half million people of on-line panel through an independent, online, market-research firm. Overall, 1,876 surveys were sent out by e-mail and 1,325 were successfully completed and returned; the response rate for the study was 70.6 percent. Of these, we assigned samples to demographic groups based on age, gender, and residential area, which resulted in 1,000 samples that were used in the final data analysis. As shown in Table 1 , each age group, 15-24, 25-34, 35-44, and 45-54 , had approximately the same number of respondents; additionally, an equal number of women and men responded to the survey. A monthly household income was not significantly different with regard to gender (χ 2 (4) = 2.026), and there were significant gender differences in education status (χ 2 (3) = 50.648, p < .001): women are more educated than men.
Measures
The summary of measures and descriptive statistics of the constructs for women and men is presented in Table 2 . The survey presented a total of three types of stress based on the stressors listed by Hudiburg (2003) and Mick and Fournier (1998) . The types of stress presented in the survey were (a) runtime error: the breakdown or malfunction of mobile phones (40%); (b) incompetence: the individual's inability to use mobile phones (33.6%); and (c) dependence on mobile phones: disruption in an individual's daily life, resulting from excessive use of mobile phones (26.4%). There were no significant gender differences in the stress types.
Stress levels were assessed using two items: frequency and severity of stress, which was adopted from prior studies (Hudiburg, 1995; Rosen & Weil, 1995) . Coping behaviors were categorized according to three variables: active coping, expressive support seeking, and avoidance, which were developed from prior studies of consumer coping (Duhachek, 2005; Moshis, 2007) . Coping outcomes were measured with two variables derived from prior studies: stress reduction and user satisfaction (Andresen, 1984; Mick & Fournier, 1998) . Finally, self-efficacy was estimated with two variables derived from previous studies (Duhachek & Iacobbuci, 2005; Rosen & Weil, 1995) , which included asking respondents about their levels of knowledge and ability in using mobile phones. As shown in Table 2 , skewness and kurtosis statistics of the constructs met the requirements of normal distribution (Hong et al., 2003) . The results of the confirmatory factor analysis and Cronbach's α coefficients, for women and men, suggested that all parameters were loaded significantly on their respective latent variables. Descriptive and distributional data analysis was conducted in SPSS 16.0. To answer the research questions, LMC and MSR using SEM were performed in AMOS 16.0. 
RESULTS
Tests of Invariance
As stated above, this study used the following approach: LMC and MSR in SEM. SEM has become one of the most popular methods in multivariate analysis; it involves greater theoretical meaningfulness and cross-population stability, by controlling measurement errors and testing for a more complex set of relationships than regression or ANOVA methods do (Kim, Kim, & Hong, 2009; Motl, Dishman, Saunders, Dowda, Felton, Ward, & Pate, 2002; Yuan & Bentler, 2000) . And it is important to satisfy the invariance constraints, because multigroup comparisons may be meaningless without measurement invariance, (Hancock, 1997; Hong et al., 2003) . As shown in Table 3 , we conducted measurement invariance tests sequentially across gender groups, which are the pre-requisites for LMC (Steenkamp & Baumgartner, 1998) : (a) configural invariance, (b) metric invariance, and (c) scalar invariance. In the first step, configural invariance can be met if the unconstrained model structure is the same across groups. Once configural invariance is satisfied, more restrictive models can be tested and the configural model provides the basis for comparison with all subsequent models (Bollen, 1989; Hong et. al., 2003) . In this study, the model fit indices of the unconstrained models were satisfactory for both women and men: (a) χ 2 (98) = 257.37, RMSEA = 0.047, TLI = 0.95, CFI = 0.96 for women and (b) χ(98) = 278.13, RMSEA = 0.055, TLI = 0.93, CFI = 0.95 for men based on Bentler (1990) and Browne and Cudeck (1993) (not shown in Table 3 ).
The configural invariance was supported, and the unconstrained model (Model 1) also demonstrated a good fit. Model 1 is the baseline models without any constraints. In the second step, metric invariance was tested by constraining the factor loadings between latent variables and fixing observed variables to be equal across gender groups. The step also examined the structural relationships among other constructs, across gender groups (Kim et al., 2009) . In Model 2, the factor loadings were constrained to be equal across gender groups. Because the chi-square difference between the metric invariance model (Model 2) and the unconstrained model (Model 1) was not statistically significant (∆χ 2 = 9.15), full metric invariance was supported with the better fits of NNFI and RMSEA (∆NNFI = 0.005, ∆RMSEA = -.001). In the last step, we tested scalar invariance by fixing the intercepts of the indicators to be equal across gender groups (Hong et al., 2003; Meredith, 1993) . In Model 3, all seventeen intercepts of the seven indicators were fixed to be equal across gender groups. The chi-square difference between the scalar invariance model (Model 3) and the metric invariance model (Model 2) was statistically significant (∆χ 2 = 94.17); scalar invariance was not supported, and the NNFI and RMSEA also deteriorated substantially (∆NNFI = -0.010, ∆RMSEA = 0.003). When compared to Model 3, in Model 4 six out of seventeen intercepts were relaxed for significant improvement. By relaxing the constraints of six intercepts, that is two intercepts of stress levels, two intercepts of expressive support seeking, and two intercepts of self-efficacy, based on significant modification indices, to make cross-gender comparisons meaningful (Steenkamp & Baumgartner, 1998) , the chi-square difference between the partial scalar invariance model (Model 4) and the metric invariance model (Model 2) was not statistically significant (∆χ 2 = 16.42) and partial scalar invariance was supported Note: NNFI means non-normed fit index, RMSEA means root-mean-square error of approximation, CI means confidence interval.
a .
The χ 2 value is statistically significant at α = .05 and the test of the invariance is rejected.
with the better fits of NNFI and RMSEA (∆NNFI = 0.002, ∆RMSEA = 0.00). In Model 5, the values of the factor variance were fixed to be equal across gender groups in order to test if the variance values of the six factors were equal across gender groups, and chi-square difference between Model 4 and Model 5 was not statistically significant (∆χ 2 = 3. 4) and Model 5 shows the better fits of NNFI and RMSEA (∆NNFI = 0.004, ∆RMSEA = -0.001); therefore, we continued to explore gender differences through latent means. Table 3 Table 3 ). Then, we tested measurement invariance by fixing factor loadings and path coefficients to be equal across gender groups in a hierarchical order (Kim et al., 2009; Schöllgen et al., 2011) . First, Model 6 is the baseline model without any constraints. To test metric invariance, in Model 7, we constrained all factor loadings to be equal across gender groups. Since the chi-square difference was statistically significant (∆χ 2 = 44.59), the metric invariance (Model 7) was not supported, and the NNFI and RMSEA also deteriorated substantially (∆NNFI = -0.003, ∆RMSEA = 0.001); as such, in Model 8, we relaxed the constraint of an indicator, such as user satisfaction, based on significant modification indices. Then, the chi-square difference between the partial metric invariance model (Model 8) and the unconstrained model (Model 6) was not statistically significant (∆χ 2 = 5.12), and partial metric invariance was supported with better fits of NNFI and RMSEA (∆NNFI = 0.005, ∆RMSEA = -0.001). In addition, the fit of the partial metric invariance model was satisfactory, as shown in Table 3 . In the next step, in Model 9, we tested whether the relationships among the constructs differed between women and men by fixing the unstandardized path coefficients to be equal across gender groups. Because the chi-square difference between the path coefficient invariance model (Model 9) and partial metric invariance model (Model 8) was not statistically significant at α < .05 (∆χ 2 = 21.24), path coefficient invariance was achieved with better fits of NNFI and RMSEA (∆NNFI = 0.002, ∆RMSEA = -0.001). Thus, given that the assumptions of measurement invariance were met, we examined gender differences in path coefficients of the MSR model. Table 4 presents latent mean estimates for women and men. We designated men as a reference group and fixed their latent means to zero in order to use the latent means as a comparison basis with women. The significance of the latent means parameter estimates for women identifies the significance of gender differences. We found several gender differences statistically significant. Women reported higher stress levels (latent mean = 0.10) and lower selfefficacy (latent mean = -0.38) than men. Regarding coping strategies, women chose expressive support seeking (latent mean = 0.13) and avoidance (latent mean = 0.10) more frequently than men. To adapt these latent mean differences to common estimates, we used Cohen's d effect size index (Hong et al., 2003; Kim et al., 2009) . In order to compute the d effect size index, the latent means for women, which indicate the gender differences, were divided by common standard deviation across gender groups. Because common standard deviation can be used when the homogeneity of variance assumption is satisfactory, we tested the factor variance invariance and found it was supported (the difference of Model 4 and 5: ∆χ 2 = 3.4, ∆NNFI = 0.004, ∆RMSEA = -0.001), as shown in Table 4 . Based on Cohen's interpretations (Cohen, 1988) , we found the d effect sizes defined as large in self-efficacy (d = -0.72), medium in stress levels (d = 0.43), and relatively small in expressive support seeking (d = 0.27) and avoidance (d = 0.26). Table 5 shows the relationships among stress levels, self-efficacy, coping behaviors, and coping outcomes. For both women and men, the relationships between self-efficacy and active coping (β: women / men = .221 / .306), stress levels and avoidance (β: women / men = .165 / .143), active coping and stress reduction (β: women / men = .366 / .490), active coping and user satisfaction (â: women / men = .408 / .629), and expressive support seeking and stress reduction (β: women / men = .297 / .170) were significant. For women, self-efficacy negatively affected stress levels (β = -.122) and expressive support seeking was positively related to user satisfaction (β = .141). However, for men, those relationships were not statistically significant. Among the relationships noted above, only the positive relationship between active coping and user satisfaction differed significantly across gender groups (∆χ 2 = 6.39), and the relationship was stronger in men. Although the relationship between avoidance and user satisfaction differed across gender groups (∆χ 2 = 5.76), path coefficients for both gender groups were not statistically significant.
Latent Mean Differences
Relationship Differences
DISCUSSION
This study tested gender differences during the stress and the coping process, including coping outcomes and self-efficacy. In support of previous findings on gender and stress (Mick & Fournier, 1998; Miller & Kirsch, 1987) , our results showed that women were more vulnerable to stress and experienced significantly higher levels of stress than men. Furthermore, based on our results, women did not appear to have the same ability to use mobile phones as men did, in contrast to prior studies, which suggested that women use mobile phones as skillfully as men (Lu & Liu, 2011; Özcan & Kocak, 2003) . However, for women, self-efficacy significantly reduced stress levels, whereas that relationship was not significant for men. Therefore, to reduce women's stress levels while using mobile phones, it is important to increase women's knowledge and ability to do so. Mobile phone manufacturers and consumer educators should place a greater emphasis on allowing women to be educated more often. Additionally, training systems and the content and format of product information such as labeling should be designed to appeal to women. For example, user education with easily accessible and basic information might be helpful. We expected that there would be a significant gender difference in coping behaviors and focused on identifying gender differences in coping outcomes. Partially supporting prior studies on gender and coping (Folkman & Lazarus, 1985; Ptacek et al., 1994) , our findings showed that women selected expressive support seeking and avoidance more frequently than men; however, there was no significant gender difference in active coping. In comparison to men, women tended to use all three coping strategies more equally. Regarding coping outcomes, as we expected, women coped as effectively as men although we did find significant gender differences in coping strategies, in contrast to prior studies (Matud, 2004; Stein & Nyamathi, 1999) . In addition, the influence of coping strategies on coping outcomes was different across gender groups: the influence of expressive support seeking to reduce stress was much higher for women and lower for men, and expressive support seeking positively affected user satisfaction only for women. Thus, based on our results, we suggest that providing female customers with exclusive sales and support staff, who are trained to use expressive support seeking may also be helpful. And, the relationship between active coping and user satisfaction was significantly different across gender groups, and when men coped aggressively, they were more satisfied than women were when they coped aggressively. Therefore, we suggest that both women and men choose their own effective coping strategies: women use active coping and expressive support seeking almost equally, whereas men mostly use active coping. Both genders recognize which coping strategy is beneficial for reducing their stress and enhancing their satisfaction.
The methodology of this study has several limitations, and caution must be exercised when drawing conclusions from this study. The sample used in this study excluded people older than 54 and those younger than 15 because these two demographics were not considered to have had sufficient experience in using mobile phones. Individuals who live in small towns were also excluded because the study sample was selected from six major cities for the convenience of data collection. Those who were excluded in this sampling were more likely to be vulnerable to stress while using mobile phones. Therefore, samples that were excluded in this study such as elderly people or rural residents should be considered in future studies. In addition, all data were gathered by a single informant through selfreport, non-observational methods. Therefore, data collection using observations, face-to-face surveys, or in-depth interviews, and samples that were excluded in this study such as elderly people or rural residents should be considered in future studies.
This study has a fundamental contribution in understanding stress and coping while using mobile phones. First, in order to test the gender differences, this study used latent means comparison and multigroup structural regression in structural equation modeling, which control measurement errors and hold significant theoretical meaningfulness and cross-population stability. We developed a structural model of stress and coping, which includes coping outcomes and is distinct from the models used in prior studies that only investigated the predictors of coping. The empirical data on the structural relationships allowed us to identify the influence of coping strategies on coping outcomes and to examine gender differences in the coping process. Future studies should include additional dimensions to determine more realistic relationships among the constructs. Particularly, the finding that self-efficacy was the key predictor of stress levels, coping behaviors should be extended to future studies by objectively evaluating an individual's ability to use phones.
Next, we analyzed stress resulting from the use of mobile phones unlike prior studies, which researched stress resulting from the use of computers (Brod, 1984; Hudiburg, 2003; Weil et al., 1990) . Future studies on the stress associated with using the latest electronics should be conducted continually. Finally, we found that although women are more vulnerable to stress, they cope as effectively as men using their own personal coping strategies, which contradicts prior researches (Matud, 2004; Stein & Nyamathi, 1999 ). And we proposed how both men and women cope more effectively based on our results.
